16S-23S rDNA internal transcribed spacer regions in four Proteus species.
Proteus is a Gram-negative, facultative anaerobic bacterium. In this study, 813 Proteus 16S-23S rDNA internal transcribed spacer (ITS) sequences were determined from 46 Proteus strains, including 388 ITS from 22 P. mirabilis strains, 211 ITS from 12 P. vulgaris strains, 169 ITS from 10 P. penneri strains, and 45 ITS from 2 P. myxofaciens strains. The Proteus strains carry mainly two types of ITS, ITS(Glu) (containing tRNA(Glu (UUC)) gene) and ITS(Ile+Ala) (containing tRNA(Ile (GAU)) and tRNA(Ala (UGC)) gene), and are in the forms of 28 variants with 25 genomic origins. The ITS sequences are a mosaic-like structure consisting of three conservative regions and two variable regions. The nucleotide identity of ITS subtypes in strains of the same species ranges from 96.2% to 100%. The divergence of Proteus ITS divergence was most likely due to intraspecies recombinations or horizontal transfers of sequence blocks. The phylogenetic relationship deduced from the second variable region of ITS sequences of the three facultative human pathogenic species P. mirabilis, P. vulgaris and P. penneri is similar with that based on 16S rDNA sequences, but has higher resolution to differentiate closely related P. vulgaris and P. penneri. This study is the first comprehensive study of ITS in four Proteus species and laid solid foundation for the development of high-throughput technology for quick and accurate identification of the important foodborne and nosocomial pathogens.